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ABSTRACT: 

PROBLEM TO BE SOLVED: To enhance various characteristics under a 
high-temperature environment by providing a nonaqueous electrolyte prepared by 
dissolving a lithium salt in a solvent and forming the nonaqueous electrolyte 
from an ether-based compound having a cyano group of a specific volume ratio 
and/or a glycol-based compound having a cyano group, and a carbonic ester 
compound. 

SOLUTION: Because an ether compound having a cyano group and a glycol 
compound having a cyano group have properties of a high boiling point and a low 
melting point, the volatilization of constituents of a nonaqueous electrolyte 
under a high-temperature environment is restrained by forming the nonaqueous 
electrolyte of this nonaqueous electrolyte secondary battery from the ether 
compound having a cyano group or the glycol compound having a cyano group, and 
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a carbonic ester compound. When a volume retio occupied by the ether compound 
having a cyano group or the glycol compound having a cyano group in the 
nonaqueous electrolyte is set to 10-90%, the volatilization of the constituents 
of the nonaqueous electrolyte under the high-temperature environment can 
further be restrained. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery which improved the 

electrolytic solution. 

[0002] 

[Description of the Prior Art] Conventionally, the mixed solvent constituted as nonaqueous electrolyte by mixing a 
high dielectric constant solvent and a hypoviscosity solvent by the predetermined ratio is well used for the nonaqueous 
electrolyte rechargeable battery. Specifically, the chain-like carbonate (diethyl carbonate, dimethyl carbonate, ethyl 
methyl carbonate, etc.) whose annular carbonate (ethylene carbonate, propylene carbonate, butylene carbonate, etc.) 
which is carbonate system compounds is similarly carbonate system compounds as a hypoviscosity solvent as a high 
dielectric constant solvent is known widely. 
[0003] 

[Problem(s) to be Solved by the Invention] by the way, the internal pressure of the cell in the condition that a part of 
chain-like carbonate volatilized and it was generally sealed by the volatile component when chain-like carbonate had 
the low boiling point, therefore the charge and discharge of a cell were repeated or it was saved under hot environments 
for a long period of time — going up ~ just — being alike - bulging might arise in the case of a cell and the fall of 
discharge capacity might be invited to it depending on the case furthermore, the condition of being easy to carry out 
abnormal combustion of the interior of a cell at the time of an abnormality elevated temperature — becoming - just — 
being alike ~ the cell might fume Then, even if it was going to use the solvent with the comparatively high boiling 
point instead, since there was much what has high viscosity, the engine performance at the time of low temperature 
might get worse this time. 

[0004] On the other hand, when both annular carbonate and chain-like carbonate were seen from the field of thermal 
stability, and it could not necessarily say that it was enough, but it is used under hot environments or saves for a long 
period of time, a decomposition reaction is easy to occur into nonaqueous electrolyte. This became a cause, the 
decomposition component volatilized, the internal pressure of a cell was raised, bulging had arisen [ the discharge 
capacity of a cell fell, and ] in the case of a cell, and it was anxious for the improvement of the thermal stability of 
nonaqueous electrolyte. This invention is completed based on the above situations, and it aims at raising many 
properties under the hot environments of a nonaqueous electrolyte rechargeable battery. 
[0005] 

[Means for Solving the Problem] In the nonaqueous electrolyte rechargeable battery with which invention of claim 1 
was equipped with the nonaqueous electrolyte which dissolved lithium salt in the solvent as a means for attaining the 
above-mentioned purpose, said nonaqueous electrolyte has the description at the place considered as the configuration 
which consists of a glycol system compound which has the ether system compound and/or cyano group which have a 
cyano group, and a carbonate system compound. 

[0006] As an ether system compound which has the cyano group used for said electrolytic solution, there are methyl, 2- 
cyano ethyl ether, ethyl, 2-cyano ethyl ether, isopropyl, 2-cyano ethyl ether, ethylene glycol-methyl, 2-cyano ethyl 
ether, the screw-(2-cyano ethyl) ether, etc., and, specifically, there are screw-(2-cyanoethoxy) ethylene glycol, screw- 
(2-cyanoethoxy) propylene glycol, etc. as a glycol system compound which has a cyano group. 
[0007] Moreover, said carbonate system compound consists of either at least among the annular carbonate system 
compound and the chain-like carbonate system compound. As annular carbonate which is an annular carbonate system 
compound, there are ethylene carbonate, propylene carbonate, butylene carbonate, etc., and, specifically, there are 
dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, etc. as chain-like carbonate which is an annular 
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carbonate system compound. 

[0008] The glycol system compound with which invention of claim 2 has the ether system compound and/or cyano 
group which have said cyano group in invention of claim 1 has the description at the place considered as the 
configuration included in said nonaqueous electrolyte at 10% or more and 90% or less of rate of a volume ratio. 
[0009] While the glycol system compound with which invention of claim 3 has the ether system compound and/or 
cyano group which have said cyano group in invention of claim 1 or claim 2 is contained in said nonaqueous 
electrolyte at 20% or more and 40% or less of rate of a volume ratio, said carbonate system compound has the 
description at the place considered as the configuration which consists of a chain-like carbonate system compound. 
[0010] 

[Function and Effect of the Invention] The boiling point has the property in which the glycol system compound which 
has the ether system compound and cyano group which have a invention of claim 1> cyano group is expensive, and 
the melting point is low. By constituting from the glycol system compound and carbonate system compound which 
have the ether system compound or cyano group which has a cyano group for the nonaqueous electrolyte of a 
nonaqueous electrolyte rechargeable battery (henceforth a cell), when a cell is saved under hot environments the case 
where charge and discharge are repeated and carried out, and for a long period of time, it can stop that the component 
of nonaqueous electrolyte volatilizes. Consequently, while being able to stop that the case of a cell blisters, the fall of 
the discharge capacity of a cell can be suppressed as much as possible. Furthermore at the time of an abnormality 
elevated temperature, it can suppress that the component which volatilized ignites and the interior of a cell burns. 
Moreover, since the melting point is low and the viscosity at the time of low temperature is also low, the low- 
temperature property of a cell is not spoiled. Therefore, the elevated-temperature property of a cell can be improved by 
including the glycol system compound which has the ether system compound or cyano group which has a cyano group 
in nonaqueous electrolyte, without spoiling a low-temperature property. 

[001 1] Moreover, since the glycol system compound which has the ether system compound and cyano group which 
have a cyano group is excellent in thermal stability, the decomposition reaction has stopped being able to occur easily 
in the bottom of a harsh environment like [ at the time of an elevated temperature ]. The fall of the discharge capacity 
of the cell which happens when saved the case where this carries out by repeating the charge and discharge of a cell 
under hot environments, and for a long period of time can be suppressed as much as possible. Moreover, it can also 
stop that a decomposition component volatilizes, the internal pressure of a cell rises, and the case of a cell blisters. That 
is, many properties of the cell under hot environments are improvable. 

[0012] By making into 10% or more and 90% or less the rate of a volume ratio which the glycol system compound 
which has the ether system compound or cyano group which has a cyano group among invention of claim 2> 
nonaqueous electrolyte occupies, it can stop further that nonaqueous electrolyte volatilizes under hot environments, and 
thermal stability of nonaqueous electrolyte can be made still better. Bulging of the fall of the discharge capacity which 
happens when saved the case where this carries out by repeating the charge and discharge of a cell under hot 
environments, and for a long period of time, or the case of a cell can be prevented more effectively. 
[0013] As a rate of a volume ratio of the glycol system compound which has the ether system compound or cyano 
group which has a cyano group in <invention of claim 3> nonaqueous electrolyte, while choosing 20% or more and 
40% or less of range, the fall of the discharge capacity which happens when saved the case where it carries out by 
repeating the charge and discharge of a cell under hot environments, and for a long period of time can be further 
prevented by using a chain-like carbonate system compound as a carbonate system compound. 
[0014] 

[Example] Hereafter, it explains to the example of this invention with an accompanying drawing just. This example 
shows the case where it is used for a nonaqueous electrolyte rechargeable battery, having used as nonaqueous 
electrolyte the mixed solvent of the glycol system compound which has the ether system compound or cyano group 
which has a cyano group, and the annular carbonate or chain-like carbonate which is a carbonate system compound, 
[0015] The square shape rechargeable lithium-ion battery (henceforth a cell) often used for small electronic equipment, 
such as a cellular phone and a notebook computer, as a nonaqueous electrolyte rechargeable battery is illustrated. A 
separator is inserted between a positive-electrode plate and a negative-electrode plate, and this cell consists of holding 
as a seal condition in a case, after the electrolytic solution has permeated there. In addition, let magnitude of a cell be 
7.8mm in thickness, width of face of 22.2mm, and height of 46.5mm. 

[0016] After a positive-electrode plate mixes acetylene black at a rate of the weight ratio 87:8:5 as an electric 
conduction agent as a binder to this lithium cobalt multiple oxide, using a lithium cobalt multiple oxide as an active 
material and adjusts polyvinylidene fluoride in the shape of a paste, it is produced by applying to homogeneity and 
pressing in both sides of the charge collector which consists of aluminium foil with a thickness of 20 micrometers after 
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desiccation. A negative-electrode plate mixeypolyvinylidene fluoride at a rate of the weight ratio 86:14 as a binder to 
this graphite, applies to homogeneity what was adjusted in the shape of a paste to both sides of the charge collector 
which consists of copper foil with a thickness of 10 micrometers, using graphite as an active material, and is produced 
by pressing after desiccation. The thing made from polyethylene is being used for a separator. 
[0017] The electrolytic solution as shown below is used for the cell of such a configuration. 

(Example 1) Methyl and 2-cvano ethyl ether wer e used as an ether system compound which has a cyano group, using 
EMC (ethyl methyl carbonate) as chain-like carbonate which is a carbonate system compound. It mixed so that the rate 
of a vo l u me j-atio of t hese EMC, an djn ethyl an d 2-cyanoethyjje ther might be set to 70:3{ Land the electrolytic solution 
was constituted as ntnium salt by adding 6 phosptlUnls^fluonde acid lithium by the concentration of 1.0 mol/1. 
[0018] (Example 2) The methyl same as an ether system compound as an example 1 which has a cyano group, and 2- 
cya no, ethyl ether were u sed L usin g what mixed EC (ethylene carbonate) w hich is annular carbonate as a carbonate 
system compound, and EMC which is chain-like carbonate at the rate of a volume ratio of 50:50. It mixed so that the 
rate of a volume ratio of the mixed solvent which consists of this carbonate system compound, and methyl and 2-cyano 
ethyl ether might be set to 70:30, and the electrolytic solution was constituted by adding the same lithium salt as an 
example 1. 

[0019] (Example 3) Replacing with EMC which is chain-like carbonate of the above-mentioned example 1, others 
constituted the electrolytic solution like the example 1 using EC which is annular carbonate. 

[0020] (Example 4) Setting the rate of a volume ratio of EMC of the above-mentioned example 1, and methyl and 2- 
cyano ethyl ether to 60:40, others constituted the electrolytic solution like the example 1. 

(Example 5) Setting the rate of a volume ratio of EMC of the above-mentioned example 1, and methyl and 2-cyano 
ethyl ether to 80:20, others constituted the electrolytic solution like the example 1. 

[0021] (Example 6) Setting the rate of a volume ratio of EMC of the above-mentioned example 1, and methyl and 2- 
cyano ethyl ether to 50:50, others constituted the electrolytic solution like the example 1. 

(Example 7) Setting the rate of a volume ratio of EMC of the above-mentioned example 1, and methyl and 2-cyano 
ethyl ether to 90:10, others constituted the electrolytic solution like the example 1. 

(Example 8) Setting the rate of a volume ratio of EMC of the above-mentioned example 1, and methyl and 2-cyano 
ethyl ether to 30:70, others constituted the electrolytic solution like the example 1 . 

[0022] (Example 9) Setting the rate of a volume ratio of EC of the above-mentioned example 3, and methyl and 2- 
cyano ethyl ether to 30:70, others constituted the electrolytic solution like the example 1. 

(Example 10) Replacing with the methyl of the above-mentioned example 9, and 2-cyano ethyl ether, others constituted 
the electrolytic solution like the example 9 using the screw-(2-cyanoethoxy) ethylene glycol which is the glycol system 
compound which has a cyano group. 

[0023] (Example 1 of a comparison) The electrolytic solution was constituted by adding 6 phosphorus-fluoride acid 
lithium to EMC which is chain-like carbonate by the concentration of 1 .0 mol/1 as lithium salt. 

(Example 2 of a comparison) The electrolytic solution was constituted by adding the same lithium salt as the example 1 
of a comparison to this, using methyl and 2-cyano ethyl ether as an ether system compound which has a cyano group. 
[0024] (Example 3 of a comparison) It mixed so that the rate of a volume ratio of EC which is annular carbonate, and 
EMC which is chain-like carbonate might be set to 40:60, and the electrolytic solution was constituted by adding the 
same lithium salt as the example 1 of a comparison here. 

[0025] The cell equipped with the electrolytic solution of the above configurations was made into the example 1 - the 
example 10 and the example 1 of a comparison - the example 3 of a comparison, respectively, the cycle trial and 
retention test which are shown below about each cell were performed, and it recorded about the change of the thickness 
of the case of a cell and the change of discharge capacity in both trials. At this time, only change of discharge capacity 
was recorded about an example 1 - an example 8, and the examples 1 and 2 of a comparison. Moreover, about 
examples 9 and 10 and the example 3 of a comparison, in addition to both trials, the abnormality heat test was 
performed, and the existence of emitting smoke of a cell was recorded. 
[0026] A concrete test method is explained about a cycle trial and a retention test. 

(Cycle trial) The charge and discharge of each cell were repeated under the environment with a temperature of 45 
degrees C, and change of the thickness of the case of each cell over the number of cycles and discharge capacity was 
measured. Charge was performed until cell voltage amounted to 4.1V in 600mA constant current, and discharge was 
performed until it amounted to termination electrical-potential-difference 2.75V in 600mA constant current. Discharge 
capacity was calculated and calculated from the time amount which discharge took. 

[0027] (Retention test) Each cell was saved under the environment with a temperature of 45 degrees C, and change of 
the thickness of the case of each cell over preservation days and discharge capacity was measured. First, the bottom of 
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an environment with a temperature of 25 degrees C is charged to cell voltage 4. IV by 600mA constant current before 
the trial. And after saving for 14 days under an environment with a temperature of 45 degrees C 5 the discharge capacity 
which remained from the time amount taken to have made the cell discharge by 600mA constant current, and to arrive 
at the bottom of an environment with a temperature of 25 degrees C again termination electrical-potential-difference 
2.75V was calculated. In addition, the discharge capacity before preservation was also calculated by the same discharge 
approach. Moreover, the cell saved for 14 days was again charged under the environment with a temperature of 25 
degrees C, and the discharge capacity of the recovered cell was calculated by the same discharge approach. 
[0028] Then, the evaluation about the result obtained from both trials is shown. 

(Change of discharge capacity) Change of the discharge capacity in a cycle trial is shown in drawin g 1 and 2, and 
change of the discharge capacity in a retention test is shown in drawin g 3 and 4. As shown in these drawin g 1 - drawin g 
4 , the example 1 of a comparison - the example 3 of a comparison, especially the examples 1 and 2 of a comparison 
are falling rapidly to discharge capacity falling gently with the increment in the number of cycles of the charge and 
discharge [ example / 10 / an example 1 - ] under a 45-degree C environment, or preservation days. This shows that 
EMC currently used for the electrolytic solution of the examples 1 and 2 of a comparison, methyl, and 2-cyano ethyl 
ether are not suitable for using independently as the electrolytic solution. 

[0029] On the other hand, the electrolytic solution of the example 3 of a comparison consists of mixed solvents of EC 
and EMC, and although the decreasing rate of discharge capacity is smaller than the examples 1 and 2 of a comparison, 
compared with an example 1 - an example 10, it is a little large. As this cause, since the thermal stability of the 
electrolytic solution of the example 3 of a comparison is not enough, it is possible that a decomposition reaction is easy 
to occur into the electrolytic solution. Moreover, as other causes, it is also considered that the component of the 
electrolytic solution is easy to volatilize. 

[0030] On the other hand, since the methyl, 2-cyano ethyl ether, or screw-(2-cyanoethoxy) ethylene glycol which has 
good thermal stability in the electrolytic solution of an example 1 - an example 10 is contained 10% or more at the rate 
of a volume ratio at least, sufficient thermal stability for the electrolytic solution can be given, and, thereby, the fall of 
the discharge capacity accompanying the increment in the number of cycles of charge and discharge or preservation 
days can be suppressed as much as possible. Moreover, since methyl, 2-cyano ethyl ether, and screw-(2-cyanoethoxy) 
ethylene glycol has the high boiling point, the component of the electrolytic solution has stopped being able to 
volatilize easily. In addition, in this example, since methyl and 2-cyano ethyl ether are not suitable for using 
independently as described above, although the upper limit of the rate of a volume ratio of methyl and 2-cyano ethyl 
ether is made into about 70%, things understand it that what is necessary is just 90% or less. Moreover, it can say that 
the same is said of screw-(2-cyanoethoxy) ethylene glycol. 

[0031] Moreover, when an example 1 - an example 3 are looked at, especially the example 1 has the decreasing rate of 
the discharge capacity to the number of cycles, or preservation days smaller than examples 2 and 3. An example 1 is 
not mixed to EC being mixed, but it is considered by the electrolytic solution of examples 2 and 3 for this to be able to 
suppress the fall of discharge capacity further by using EMC as a carbonate system compound, when the rate of a 
volume ratio of methyl and 2-cyano ethyl ether is about 30%. In addition, it turns out that 20% - 40% is sufficient as 
the methyl at this time, and the rate of a volume ratio of 2-cyano ethyl ether. That is, while choosing 20% - 40% of 
range as the methyl in the electrolytic solution, and a rate of a volume ratio of 2-cyano ethyl ether, the fall of discharge 
capacity can be controlled much more effectively by choosing EMC which is chain-like carbonate as a carbonate 
system compound to mix. In addition, it can say that the same is said of screw-(2-cyanoethoxy) ethylene glycol. 
[0032] As explained above, with adding the glycol system compound which has the ether system compound or cyano 
group which has a cyano group to a carbonate system compound by the fixed ratio, and constituting the electrolytic 
solution, disassembly of the electrolytic solution accompanying the number of cycles and preservation days of charge 
and discharge under hot environments and volatilization of the electrolytic solution are suppressed, and an example 1 - 
an example 10 can suppress the fall of the discharge capacity accompanying this as much as possible. 
[0033] (Change of the thickness of a case) Change of the thickness of the case in a cycle trial is shown in drawin g 5 , 
and change of the thickness of the case in a retention test is shown in drawin g 6 . As shown in these drawin g 5 and 6, 
the thickness of a cell case is increasing the example 3 of a comparison from examples 9 and 10 with the increment in 
the number of cycles under an environment with a temperature of 45 degrees C, or preservation days. As this cause, 
EMC with comparatively low maximum vapor tension volatilizes among the components of the electrolytic solution set 
under hot environments, and it is possible that the internal pressure of a cell is raised. Moreover, the thermal stability of 
the electrolytic solution of the example 3 of a comparison can consider being unable to say that it is enough, but the 
electrolytic solution decomposing according to an elevated temperature, and the decomposition component volatilizing, 
and raising the internal pressure of a cell compared with the electrolytic solution of examples 9 and 10 as other causes. 
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[0034] That is, with adding the glycol system compound which has the ether system compound or cyano group which 
has a cyano group to a carbonate system compound, and constituting the electrolytic solution, since volatilization of the 
electrolyte component accompanying the number of cycles and preservation days of charge and discharge under hot 
environments and disassembly of the electrolytic solution are suppressed, examples 9 and 10 can control the swelling 
of a case as much as possible. 

[0035] Then, after explaining the concrete test method of an abnormality heat test, the evaluation about the result is 
shown. 

(Abnormality heat test) Each cell was put into oven, after performing constant current low-battery charge by 600mA 
and 4.2V for 3 hours, and temperature was set as 155 degrees C and 160 degrees C, and was heated for 90 minutes. 
Every ten of this trial were performed about each cell, respectively, and the number of the cell which fumed was 
recorded. In addition, this trial was performed only about examples 9 and 10 and the example 3 of a comparison. 
[0036] (Abnormality heat test result) The result of an abnormality heat test is shown in Table 1 . 
[0037] 
[Table 1] 
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[0038] As shown in Table 1, to one piece not fuming under the environment where examples 9 and 10 are the 
temperature of 155 degrees C, and 160 degrees C, either, in the example 3 of a comparison, it fumes by one piece, and 
eight pieces are fuming with the temperature of 160 degrees C at the temperature of 155 degrees C. Since emitting 
smoke has occurred only in the example 3 of a comparison, EMC of an electrolyte component volatilizes according to 
the hot environments of the temperature of 150 degrees C or more, and since the component which volatilized ignited 
and abnormal combustion arose, it thinks. When it becomes especially the temperature of 160 degrees C or more, it 
turns out that the inclination is remarkable. Thus, in the condition that the interior of a cell is carrying out abnormal 
combustion, it can be said that the safety of a cell is falling remarkably. That is, in the examples 9 and 10, also in the 
bottom of an environment with a temperature of 150 degrees C or more, generating of the volatile component of the 
electrolytic solution and the abnormal combustion accompanying it are controlled, and high safety can be obtained. 
[0039] Moreover, since the melting point is low compared with EMC, these matter has low viscosity at the time of low 
temperature, and shows the good cell engine performance under a low-temperature environment at it. 
[0040] As explained above, the cycle property, preservation property, and safety of the nonaqueous electrolyte 
rechargeable battery under hot environments can be raised by adding the screw-(2-cyanoethoxy) ethylene glycol which 
is the glycol system compound which has the methyl, 2-cyano ethyl ether, or the cyano group which is the ether system 
compound which has a cyano group as the electrolytic solution of a nonaqueous electrolyte rechargeable battery. 
Moreover, since these matter has the comparatively low melting point, the cell engine performance at the time of low 
temperature is not spoiled. 

[0041] Within limits which it is not limited to the example explained with the above-mentioned description and a 
drawing, and the following examples are also included in the technical range of this invention, for example, do not 
deviate from a summary further besides the following, example > this invention besides < can be changed variously, 
and can be carried out. 

(1) , of course, this invention is applicable also about the ether system compound which has cyano groups other than 
methyl, 2-cyano ethyl ether, methyl, and 2-cyano ethyl ether. 

(2) , of course, this invention is applicable also about the glycol system compound which has cyano groups other than 
screw-(2-cyanoethoxy) ethylene glycol. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the nonaqueous electrolyte rechargeable battery characterized by consisting of a glycol system 
compound which has the ether system compound and/or cyano group in which said nonaqueous electrolyte has a cyano 
group in the nonaqueous electrolyte rechargeable battery equipped with the nonaqueous electrolyte which dissolved 
lithium salt in the solvent, and a carbonate system compound. 

[Claim 2] The glycol system compound which has the ether system compound and/or cyano group which have said 
cyano group is a nonaqueous electrolyte rechargeable battery according to claim 1 characterized by being contained in 
said nonaqueous electrolyte at 10% or more and 90% or less of rate of a volume ratio. 
[Claim 3] It is the nonaqueous electrolyte rechargeable battery according to claim 1 or 2 characterized by said 
carbonate system compound consisting of a chain-like carbonate system compound while the glycol system compound 
which has the ether system compound and/or cyano group which have said cyano group is contained in said 
nonaqueous electrolyte at 20% or more and 40% or less of rate of a volume ratio. 
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[ 0 0 0 4 ] , WHtt-* *- hav«R*-#* 

jim^r, msmmx-m itz 9 jtJUM8#L*:*& 
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2 

n-r-zizBixtfSitt: o lt& o . mmmm^m 
&mimnmiiMTizm$>mttft£nfrz> zt*m 

t-thl>cr>X'$>l. 
[0005] 

tb<Vt®blX. m$micr)MHi. JWWcUf">A« 
WW****. 

[0 0 061 msewwjstffl^^i^ry***^-* 
ryxf/n-f;!', x^u, 2 -yryxf;u-f 

/K -fVTntVP, 2-^ryxf-;Wx-r/P. Xf-U 
y/lln-^-^k 2--/7/xf-^x-r^. h' 

x- (2-v-ryxf-^) ^-Tivm-fth*) . v-tvs 

tttl7 , J3-/\s%fc-£WltlXtt. t'X- (2-v- 

ryxh^fv-) xf-wy^ij3-;k fx- (2-i/r 
[ 0 0 0 7 ] ifc. WIERKxxryi'j&fk^Wi. Stt 

*>'j?%<ki>^-rtifr-ijfrt>m&zixx^2>. mm 

Cli, ^^Uxxr/^^T*>l»ig«c*-^- 
htLT. x^-u-y^-^-h. 7otl/^-^ 

h . xf-;M l-iVfj—tf.*- Y , >>'xf-;l/^ 

[0008] »«JB2 f»*« i coieqfltteu 
x, m&r m*tt^-^)vmc$mm/x\t 

ffi+tc. 10%JM±, 9 0%WTW*«ifc*-C*4*iT 

[0009] m&3rt&m. mxm 1 4fc<i««« 
2c^KBt:t5^T. i«rie^ry«s-*-rsx—f/^ii 

iamt, ^wmxxTtumt^m^im^k uz 

kz\bt,z®m^-th. 
[00 10] 

^-rsx-f-^^^at^^ryasr^rr&^t) a- 
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. (3) 

3 

zmtinmmf&i-z>nmii z 1 t.tti. 
**3£ki$rv\ ^t, v-rya^fi-r^x-r^ 10 

3Wk**XI4 v7 ^« t*t S / 'J 3 -/l^ffc&ISj 

ffi?a«tt£»^kft<tt 

[00 1 1 ] v7/££^rf&x-r/l^fl:£ft 

xhMmfctfmm.Ktox^i. ztuzx'o. «a 

ZbtfX'^h. U «ti>«l*lEA { 20 

s. -fWb. t,<mm : iz&vmmcom%fm®.m 

[00 12] <M^3l2^Bfl>#7K«f5I^o^. x 

o %arti-i> z t x\ immrFtzts v vr#**ws 
as * fctn*. * £ fc a«r * , * fc . 

&?$aS«£tt £ £ fetSffCtS - k#T"£ l> . Z 
tldzX *} , «a«aTC«fi^*SWStt •) ii Lff ->fc 30 

mco^r-^mtL^J: *)&}mmz®j<z ttfx-% h . 

[0013] <»*3!3<0»BB>^M<*j»a[it'O, v7 

U3-;WWt^ftO««ifc*i:LT, 2 0KJ2LL. 4 0 
%J2lT<Affili1£afiR-*S k k KiSxxf^^^ 

o , ismmrx-w&comKm o i u?o 

<Zbti l X'*h. 40 
[00 14] 

^jWt-^ftXtt ^ r y & 'J n -/WMteft 

ks «»xx-r^*fk^HrC*6Sl«*-jK*-hX« 
h k <0*l^$£#*lf!??£k LT#* 

[0015] fctfmKz&wtfc tr , fls-^mts^y 
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4 

8mm s 1S22. 2mm. ft 
$46. 5mmfc$tLTV^. 
[0016] Itmmi. >]?'9A3'WMt£lM£fll& 

8tel/C*-*h#fcl«U!:», W$2 0A«m<07A' 

fcS^ffJk LT^'J7-yfl:t*xy^S««lt86 :.l 4 
U ^-*httfc:MBU:t>tf>*J5S 1 0 

f^VX-fSClkT'fppSilT^I.. -feAV-^ii. # 

y x f- u y s<50 1 co t ffiffl L T ^ 4 . 

[0017] ZCOi: o Zffi&LcomMzli. ttTt^tJ: 

(satiHi ) uatx^-fy^^mr 

i\ ^Tsmt^th^-Ti^it^tix. 

/P. 2-^7yxf-;UX-f;^ffl^Jt. ,Cix4»EMC 
tyf-Zk 2-^7yxf-^x-r;Pkc 7 )f*:fflJ:b**''7 
0: 3 0C*iJ:dKffl^L. 'J f"7AiIi: LT, 67 
•yft'J y»'Jf-7^*l. Omo l/lOSOTlDii 

[00 1 83 < HSfi^l 2 ) ftKx^r^WMfc^Blk UT 
EC (xf-U-y^-^-h) 
i:«Hfc*-!K*-hT*&EMC*5 0 : 5 0i7)#:aJt 

mx-m&itihn&m^. ^7/asr*t4x-r;^ 

^!Rjt LT, HSfiMl tnt^^tU, 2-v7/xf 
;l/X- r ;P If xfc . >! <0^i?x x rfrML&fafr h ^ 
4?I^§«ky^, 2-y77lf^X-f^W* 
«it** { 7 0 : 3 Ofcfc&J: 3fcffl£U UttMl kR 

[0019] < mam 3 ) muzmm 1 m®*- 

b X'hh E M C CfUT . YX% 

[0020] (mmm4) ±iittcmm)i<7)EMCb 

*<f-)l>, 2-v7yxf-^x— f;Pk<Of^lit^S:6 
0 : 4 0 k *<0ftttS6»Ml kra«CLT«jB«* 

( UlSfeWI 5 ) iJE LfcSOtW 1 W E M C t y , 2 - 
^ryx^/L-x-T/Ufc^Sit^^SO : 20tL, 

[002 1 1 (H!£M6) ±EL7tH5^Jl^EMCi: 
yf-/b, 2-^7yxf-;l/X-r;l/tW«sfilJt*2:5 
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5 

o : 5 o t u znimmmw tmrnzLxmrnm 

isT;^)V^-T)Vb<F>Vmft&i9 0 : 1 0 k U 

-?-oft!j{i^jife^ i fc ixmrnrntm Ltz . 

(IOtW8> JJEUfciateiJlOEMCi:^^. 2- 
^7yx^x-7^fc<Aft»Jtsg£3 0 : 7 0 fc U 

znmmmmi bm®t,zi,xm.Mmzm&iti. 
[oo2 2] (mmM9) ±izbKmmm3cDECb* 

-f/k 2-v-Tyxf-^X-f-^t^m*2:3 0 : 10 
7 0 b I , -eofftJi^Sfetfll 1 k PftHc LT«S?7S£ffifi!c 

( mmm 1 o > ±ia l^xhm 9 f-^ . 2 - y tv 

xfvUx-fMcfUT. i'TySfctf-J-i^'Ja-A- 

^-fb-^ftT-$)i.t'x- (2-v-ryxh^^) xf-uy 

[00 2 3] (JtKni ) EM 
CC'Jf-^AiMk LT. e^-yfbDVKUf-^ASrl. 
Omo l/KOaflETftJi&iktiOHllfiStfliaU 20 
fc. 

<Jtttffl2 ) i^T ym^h^-T)VML^b I 

itmi 1 1 r«*> vw&mtothzkiiz&'o mmm 

[00 24] Utm\3) m#*J-#*-hT't>&EC 

t MR* h -c-£> 4 e m c b nfamttmtf 4 0 : 

6 0 icfc 5 J; 0 izm^ L . £ £ tcttKM 1 k f f- 

-> A**SDi4 £ b izx *)mmm m& Lit. 

[0025] JJEO J: 3 fcfcj&OWSifcfcfBifclEIS* 30 

*ft - wtjikw i i o mm.m 1 -ttttw 3 

kL #B*(co^TOTt:Srr9-^^^K». ffi^fltf 
H*ffir\ ffii^tcfc{t4mffi<^-x^&<7)^fbk 

imMSL<miuz-o^xim . £<ok#. sestwi 

Iclii Lfc .it Hifctffl 9,10 atf JfcRfH 3 iz 
owe«, i^l»KaDiT»«ai9!4?lfc*fTir\ *«<o 

[0026]^ ?/mmx.mmmmizp^x , £t* 

W*SMfc*rffi«r»B^i. 40 

<D&2Wwmm<v%tt,zmfeu.z. %tu. 6 00 

mA<0j£*arC*flMBE#4 . 1 Vfcjg-f 4*T1tV\ 
Wta. 6 0 0 m A*>Jg*arefcjk*EE 2 . 7 5 Vic* 

[0027] ( ftfflRit ) as 4 5°c<7)mmTX'&mm 
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6 

^giTRCfcUT 6 0 0 m Atf)®«8trW6«ffi4 . 1 

v£x-%Mixti<. tlx. aa4 5x^)S«rrci 

4 BHftffLfca, Bt/fiS2 6 

0 0 m A<0S«8a-C««S:JWIS*. &±ME2. 7 5 

1 9$*>fc. 1 4 BIH«*LfcttilM:ffl*2 5*C 
[0028] 8WC, WK»*»6^<i>ii>t*S*to^-C 

OKftC out JiH 3, 4CSrT. £ft£>c7)|Sl~|l4 
fcjRt J; 0 fc. UttM 1 ~H»W 1 0*4. 4 5roa?tt 

1 -JtKM 3 , WcJtttR 1 . 2 J4ft»C(ST UT O 
4. £<7D£k7K>, itWJl, 2C0«fil«tCffiffl^ilT 
V^|>EMC. 2-^7/l-W'X-f;Hi tE 

»?« k I T IMBlTffl ^ 4 W4» S ^ ^ £ fc tfftfr h . 

[0 0 29]-*. JtWJ3^S»ffii:. E C k EMC 

Ml, 2 J; v^, Hft0<J 1 -mm 1 0 kit 
*lk**Jz*i>\ £^MHkLTii. ibKPJ3c7)mS? 

a < ^ s £ k mi htit . & tzmm. 

Hk LXli, Wm<7)&4H>m%L%<%^X^&Zb 
[0030] £ixtc» LX . H)St^ 1 -HJfi^l 1 0 co^ 

xf-;ux—f;ux{ib*x- ( 2->-ryxhdfv-) x^- 
V v ? 'J 3 -;W><4*5r < k t *»ib$T' l 0 %&±S£ 

tix^hfrh, mm&iz+fttcf&mzfc&zs-t&zb 

tfX'% . £ file «t "9*iWt<0^ ^/HR^ffBftcOJi 
Jn(cffa»WS*«0fiT*ffi*»i4£k* t TS*. 4 
2-^ryxf-;i/x—fyi/Sf i 't"^- (2 

=5rfc. JJEUsidfc.***', 2-y7yxf^x-f 
WJWtffl k ^ 4 Ktia $ * ^te ^ . £ WHttM+TIi 

7 0 k ZtlX V ^ 4 9 0 %W.TX'foiU$£ U£ 
tjWWoT^i. t'X- (2-v-ryxhdf 
i/) Xf-W y^U 3-MZ-?^X bif^x. 
4. 

[0 0 3 1 ] jfcfc, HitMl~5tatfi'«3fe:ov^ja.T* 
4 k . «ft=Mfifla| 1 UHtft0f 2. SJ^t-t-f? yHR^ 
ft#Bi!tt»t4J!rtl^40ffiT** i 4^f>. SettM 
2, 30«W«W±. EC#8£S*i-0**tf>lc*tL 
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7 

iv, 2-^ryx^x-r^<7)^j:b$jt) ? 3 0%gs 

& c fc tc J: 9 . Sr««fi<offiT£ $ ^ tcjtp^. § i fc #-e 
thb^tbtih, ^fc^co^k 2-v-T 
y xf^x-x^cOflcSit^U:. 2 0 %-4 0 %X' t J; 

^fc###>oT^I>. wmm*<?)*^, 2 
-i^ryx.^)i^-T/i-cD#mitmt lx 2 o%~4 0 

it&fo b IX . b- & E M C ZMiRt 10 

-ts<rfc#-e£i>. ftfc, fx- (2-v-ryxh=jf 

[0032] vxtmwitix oiz. mx.*T)\s&it-& 

n-tzrv ^-jv-Mt^m-^itmrmixmrnm 
m&-ttztx\ mmi^mmi on. m&mm 

tcD&Tzmmt h z t tfx-z h . 

too33] ( ^-wmt-vmit) *ta ?>mmzio 

ifti--xcom?>-<7)$£ikt,z^xm5i l z*i. f*#i^ 

\ZloHl A r-X(r)W-ft-cry&ft.\ l z^Xtemb Z 
ftt>nm 5 . 6 dZTjk-fi. 0 lz , i&g4 5'CcoJS«Ttfc 

gjtffl 9 , 1 0 i 0 fc«ft*-X«r>JP3 tfifttn l< * 
h. Zcom&tLXit. Wffl«WTC*J*4xfc1tll«RO 
3 ^JtKWg&ftlMtfffiV > E M C *i»fS t . « 

oust LTJt«M3«o«)??s^i^i$sttt±. mum 

[0034] Kifxxr/Wfift^fttcyr J 

«9, 1 out, *il«WTfe:**tft^3IW^->f^/i« 

nihtixuhfrt*. *-A<nnt>*-*Wivm*hz. 40 

fctfT'^S. 

[ 0 0 3 5 ] ttvvc . SMDJHa»oftf*W=SrKlttrffi 
(»*MS«) ***£6 0 0mA % 4. 2VT3B* 
1 5 5'C&tf 1 6 0t%:tt£LT 9 0#[SM*L 

[00363 (mntmm&%) mmssam<nmk 50 
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£SI 1 terfrt . 
[0037] 
[«1] 









155% 






0 


0 




0 


0 




1 


a 



[0038] aits-tJSfc. $mm9, lo^ias 

1 5 5°C&t>*l 6 OXWtg^TT'lflif^l/OvS:^ 
<0£*tU Jt)RH3T*ifflSl 5 zBJffil 6 

0 Uli 8 ffiftjl LTV>S. mm 3 fctJM-C«*«I 
*«6rv»4;i:3&»fe. SKI 5 O'OtXtt^olKffi® 

mzzmtfm&ftoEMCtfw&i. tomtit:®. 

fttf&'k £ ixX HMfr't tfc£tf>fc#*. 4>*i* . tt 
1 6 0Xya±(C4*k*O«lfll*Wf K*-aTV^ 

i. c: t twtfrh . zcdx? izmm^mm^mm ix 
^mmx-iz. mmv>$&mm i < «t ix t ^ 
th. ?%ht>. mmm9, 1 otii, s«i strew 

[0 0 39] ^n^^ift^ti, EMCCJt^TM 
*WSV^fc», flKB^rfcfc^T ffiSS^ 

[0040] fiujjtBji Lfc 1 3 1 . iwt&mmz.<tf&m 
cvmmbix. i'Ty&ztth^-Tivmt&faX' 

%tz>7v 3->i%{k-&mx'foht'x- ( 2-v-r/x 

h4ri^) xf-w-y^ijn— ;l/$rJP^^>;fclcJ; ®?S 

[004 1 ] <ffiJ^HMW>*^BS(j±iBi25l!aVlliS 

( 1 ) 2-y7yxf;kX-f;k 
2-v-Tyxf-;l,x-T;HU^^Ty«2rW 

•t h^-f-ivmt^z-o^x^ 
mz-o^x i> ^hbA.mmx'% s . 

[0iB<O«f 

[HI ] #K»««6o-f 4 ?>P»fc*tt4tt««ft*>SE 
[02] I11WJSC«SS5 0 0m Ah~7 0 0mA h# 
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[03 1 zimmmmmmzm&iitmmnmt 

[04] m3cr>mn%M6 0 OmAhM^i 

[05 ] zmmmm* t^zmhrn^-w 
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